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NOZZLE ARRANGEMENTS 

* • 

The present mvejition relates to nozzle anangenieiits. Mo^e pardoularly, 
but not exclusively, tii6 present invention relates to nozzle arrangemCTts that 
are ad^ited to generate a ^tay of a £lui4 which'is forced ta flow through the 

i. 

S noz2ile arrangemmt under ; >ressure» 

■ 

Nozzles are often used to provide a means of g^erating sprays of 
various fluids. In particular, nozzles are commonly fitted to the outlet valves of 
picssudsed fluid-fiUed contamets, sudi as so-call^ "aerosol canistm", to 
prt;^de a means by ihe ftmd stored in the container can be dispensed in the 

■ 

fomi of a spray or mist. A large number of commercial products are presented 
to consumers in this fbim^ rncludiog^ for example^. antipeESpirant spiays» de^ 
odoraut sprays, perfiimes. ait fiesb»Kxs, antiseptics, paints, insecticides, polish^ 
hair care inroducts. pbacmaceulicals, wat^ and lubricants. In addition, pump or 
tri^er-actuated nozzle anarogemwtfs. iA. anan^aoacats wIlckc the release of 
fluid from a non-pressutised contauiNr is actuated by the opas&oia. of a 
manual^ operable punip oor trigg^ fbat forms an integral part of the 
arrangement, are also freque^illy used to generate a spray at mist of certain, fluid 
isodocts. Examples of {snodacts Hat typically incorporate pump or triggcx 
noz2;Ie devices include various lotions» mse^icides, as well as various garden 
20 and household sprays. 

ft 

A spray is generated when a fluid is caused to flow througji a nozzle 
anangement undta^ pressure* To achieve this effect; the nozzle axrangemeot is 
configured to canse the fibidd stream passing tbrough tbe nozzle to break up or 
"atomise" into numerous dropli^ T^ch are theatt ejected through an outlet of 
25 tiie axransement in the foim of a spiay or mist 

The optimum size of -Oie droplets requh«d in a particular spiey depends 
primarily on the partitsular product concerned and tbs epplicaticm for v«Mdi it is 
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mtended. For e}caniple, a pharaiaoeutical spray that ccintams a drug inteaided to 
be inhaled by a paJiwt (e.g. an asthmatic palicnl) tismUy lequires very smaU 
droplets, whidL can penensto djfsep into fhe lung?. In contrast a polish spiay 
preferably conprises spwy droplets widi latger diameteis to promote the 
impaction of - the aerosol droplets on the surfoce that is to be polished and, 
».^^«wut n^fhf, et^rav is tnvic. to r^duce the extent of inhalatioisu 



The size of ihe aerasol droplets produced by such oooventionaJ nozzle 
anangements is dictated by a number of ^kctors, inclnding the dimensions of 
die outlet orifice and ibb pressure xnUx which the fluid is forced throng ii» 

• • • 

10 nozaile. However, problejus can arise if it is desired to. ptodixce a spray that 
conqjiise* small droplets -wifli namiw droplet size disHibntions, particularly at 
low presswres. Th& use of low pressures for gcocrafiiig is becoming 
inoteaangly desirable because it enables low pressure nozzle devices^ sw^ as 
fhe manually-operable pcap or trigg^ spiays, to be used instead of more 
15 oqienave pxessudsed cootainefs and, in the case of the pjcessuiised fluid-filled 
containers, it enables the quanlily of prqpellant present in the spray to be 
reduced, or alternative propellanls which typically produce lower pressuresXe^g^ 
compressed gas) to be used. The desire to reduce the level of prcpeilant used in 
aerosol caaistBcs is a topical issue at the momesnt and is lilsely to become mote 
important in iiie future dae to legislaiiDn planned in certain coufltdes. wWch 
proposes to inqwjs© restrictions on the amount of propellant that can be used in 
hand-held aerosol canisters. The reduction in the level of propellant causes a 
reduction in flbe pressure available to. drive the fluid fhrough the noTzle 
anangement and also lesvjlts in less propeUant bang present in flie miiK&ire to 
25 assist wilh the droplet break up. Therefore, there is a lequiremewt for a nozzle 
arrangement ftat is enable of prodadng an aerosol spray conned of suitably 
small droplets at low presOTfis. 
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A fbrther problem Avifh kao^ presswised am>soI camsteas fitted with 

• * 

conveatioiial nozzle anangememts is tliat tiic size of the a»osol droplets 

* • 

9 

generated tejad^ to incr&jse during the lifetime of the anrpsol canister; - 
* particularly towdords the &a& of the cwi^teis life as ilie pressure wittiin the 
5 canister reduces as tiie propellant becomes gradually depLetecL Xtu& reduction 
in pressure causes an obsi^fvable increase m tlie size of the aerosol droplets 
generated and thus, the quality of the spray produced is comproxoised* 

Accordingly^ it is an object of the present invention to provide a nozzle 
arrangemeDit that is. adapted to generally reduce the size of the droplets 
10 generated wh^ oconpaced* wi& conventional nozade devices, as' well as reduce 

* ^ 

' &e droplet size distribatloas. In addition,, it is an object of the' present 
invention to provide a nozzle arrangement that is adapted to enable small 
droplets of fluid to be gm^ted at low pressures* i.e. whea fluids containing 

' reduced or depleted levels; of propeliant, or a relatively low-pressure propeUant . . 

« 

15 such as compressed gas^ is used^ or a low-pi!essure system is used, such as a 
pump* or trigger-actuated ixoz^ic arras^ement 

The problon of providhig a hig^ quality spray at low pressures is fbriher 
exacerbated if the fluid ooncemed has a high viscosity because it becomes 
harder to atomise the fluid into sufficdentty small droplets. 

20 Accordin^y^ it is a fiirther object of the present inviratioii to provide a . 

nozzle artangement that h capable of generating a spray firom .a viscous fluid at. 
low pressures* 

A further problem associated with known nozzle arraAgraaents is that 
cerfarn'products have a tesod^oy to block or clog the spray odfices provided in 
25 the nozzle arrangem^mL httemaiionfll Patent Publication Numbers WO 
01/S9958 and WO 97/31.841 both describe deanable no^e arrangements^ 
which can be sHt apart to expose the internal fluid flow passageway for 
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cleaning. However, it is riot practioable to dean Hie spray orifices, afiter each 
individual tise» wbich may be neoessacy with some products liial. axe particularly 

m 

prone to dogging the n02^}.e iwangenient As a conseq^ience, the sproy orifices 
present at Hie outlet of the nozzle arrang^ent or within the nos^ie can 
S blocked or closed Tvsth such products, which can .advecsely .affect the ' 

performance of the nozzle anangemeDts and thus^ the quality of the spray 
pcoduced. 

V 

Heaica, it is a fiirthex object of the pxeseiiit inyention ta provide a nozzle 
arrangement in which Ae oocutcence of blodcages at spray orifices is obviated 

* 

10 or at least substantially mhdmised. 

In the case of nozdes fitted to pressurised aerosol canist^rs^ there is also 
a tendracy for &uid flow through the nozzle to recluce the ccuotents 

* • • * 

pres^ in the canist^ become depleted. As previously indicated, this is 

primarily due to the depledon of the propellant present in the canister and can 

15 be particularly undesirable because it results in the quality of the spxsy, 

produced* by 'ttie nozzle arrang^ent being ccnoipromised as the canister 

• approaches the ^d of its c^peradonal lifetime, 
• • » 

For tins reason, it in a fiirdiar object of die present invention to means by 
which the level of fluid flow through a nozzle onaiiigeinent can be maintained 
20 at a constant or substantialLy constant level. 

According to a finit aspect of the present invendon there is provided a 
nozzle arrangement adapted to be fitted, to an outlet of a iluid supply and 
generate a spray of ftuid dispensed from said fiuid supply during use, said 
' noz^de arrangement having a bo^ \vfaich coinprises; 

' . 25 . Q) actuator means which is adapted, iipon operation^ to cause- 

« 

fluid to :GLow fyaa said fluid sojTpIy and thro\i^ said nozzle 
arrangement; 
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(ii) * an inlet fiurough which fluid. fiom said* fluid, supply accesses 
. the i).0223& azrangeine^t during 

(iii) an' outlet through "which fluid id ejected &om the nozzle 
auangement during use; and 

S * (iv) an intwial fhiid flow passageway wMd^ 

said outlet; 

said fluid flow passageway compnsiqg an elongate portion having an. 

« • 

inlet end and an outlet end; whereby fluid flowing through tibe noz^le 
azrangement dunng use accesses &e elongate portion at Ihe inlet end and'fiow$ 
10 toward the outlet end, and whereiii said passageway is ananged so diat said 
fluid flows into the inlet md of said elongate portion tai^ 



By '^HangentlaUy^, ^ve mean that Ihe fluid flows into liie inl^ end of 
elongate portion along a tangent with respect to its cross-sectional profQe, i.c, it 
profiULe at an angle which ts peipendicular or substantiaUbr perpendicular to the 

m 

1 S Longptudinal axi$ of Ihe elcmgate pcntion of the passageway. . In nxost cases, it is 
prefi^cred that the fluid flow passageway is circular or substantia^ ciicular in 
cross-section so that the iotcoduction of fluid tangentially means that the fluid 
atream enters t3rie inlet end and is dteected towards ^e circular or substantially 
fnrcular internal wall^ thearehy causing the fluid to swirl within the elongate 

20 person as it condnties to flow towards the outlet of 4he nozzle anrangemeDt 
Imparting relational flow:to the fluid stream in this manner has been found to 
«]Di]baace the break ttp or "atomipalion" of fluid droplets flowing tiarough. the 
. passagew^ and, vUimstely, ejected thrtmgh the outlet. Hence, noz23e 
axrangemrats ctBa&gpxeA in tiud auomer can ioapcove tbe quality of the $pray 

25 gyrated (i.e; provide small droplets at nedwced press\nK« wiA narrow droplet 
^ze distributions). 



•ft 
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to a second aspect of the present invenlioii there !s provided a 
nozzle anang^ent adaptsd to be fitted to an cutlet of a ^d supply and 

* 

g^^jcate a spray of fluid dispensed from said fluid supply dudbg use» said 
nozzle arrangement havmg a body ^hich comprises: 

5 (i) actuator meaod whicb is adspted^ upon op^catioi^ 

• * . 

flow ttom said fluid supply and throu^ said nozzle an^gemeat; 

m 

(ii) an iicd^ throaeb. whicb fluid from said fluid supply accesses the 
nozzle arrangement during use; 

(iii) an outlet thttough which fluid is ejected from Ibe nozzJe 
10 aziangemrat during use; and * 

w 

V WW 

t 

(iv) an internal flnid flow passageway Y/idxik connects ^d inlet to 
. $aid outlet; 

m • 

wherein said body flulber defines an intenoal ohamber disposed at a 
posid6n aloog-tiie leoglh of ^ fluki flow passageway, said chamber hiaving a 
15 constricted inlet, tbotigh wliiich fluid Sowii^ through the passagev^y during 
use accesses die obambOTj, and a constdcted oudet, Ibrou^^ which fluid e3dts ^e 
c^iamber duiing use. 

By "^constdcted" ^ve mean that tihe opening defined by the inlet and 

m 

outlet respectively is mirrower than the bore of tibte internal fluid flow 
20 passageway, through which the fluid flows into and out of the chamber. 



25 



The provisioan of an int^al chamber having a oonstiioted inlet and 
oudet has suiprisha^y been found to contribute to the atomisation of droplets of 
viscous solutions. 

• • • 

Pteferably^ the passageway former comprises a'swirl chamber positioned 
dowcistream of the inteztial diamber. la an espemaUy jadSesxid CTibodimea^' 
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• ■ 

the jpassageway compiises on axpansion. chamber dowostream from the antemal 
chambcar^ which is in turn followed by a sv^l dmnb&c positioned dovimfitream 
of &e esi^ansion chamber^ 

■ 

It is also prefesHhk' that an e?qpansion chamber is positioned lxpstt^eam 
5 &om tibe jntezml chamb^*. It is especially prefored that such an escpansion 
chamber is fed by a tangential flnid stceam input, as discussed above in 
reference to the first aspect of the present invention^ 

« 

* . 

For th^ avoidance of doubts an esqpacision chamber is sin int&mal. 
cbaniber, usually (bat not necessarily) cirouiar in cross-section, into ivhidi fluid 

10 passing though the passageway is sprayed through au ixiJlet oriSce, but, imlike 
the internal chambo: defined above, it does not possess a constricted outlet. In 
addition, a swirl chamber is an internal chamber that is configured to impart a 
tota£tonal and/or swirling, motion to the fluid stream passlx% thron]^ ibs 
(diamber during u$e. BKpansion dbambecs and swirl chambers are fUnher 

15 dejSned in WO 0VS99S&, the entire contents of wMdi are incotporated herdn; 
by reference*. 

Preferably, the waLis defbtung the internal passageway towards lixe 
coustdcted inlet of the cbmiber and t^er outwards from &e constricted ondet 
orifice. Hence, in prrfesx^ embodiments where the internal passageway is of 

■ 

20 circular cross-section, the portions of the passageway up stream of the chamb^ 
inlet, and downstream frcm the dbamber outlet, effectively define portions of 

■ 

the bore of the passageway which are in the form of a truncated cone, as 

■ 

described jairther in reference to Figure 1 A below. 

* 

According io a thisd aspect of the present invetiiicKi there is provided a 
25 nozzle aiiangement adapted to be fitted to an oudet of a fluid supply and 
genemte a spray of Ituid disp^ised firom said fluid su^Iy during use, said 
nozzte axxangM}^ Iiavirtg a bo^y^ which ccmpdsea: 

m 
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actoatot meaos which ii» ^id^ted, tipm operadon, to cause floid to 
flow from said fhiid supply and through said nozzle anaagemc^JDit:; 

(ii) an liilet tbioagh which fhiid from said fluid supply accesses the 
nozzle anaagement during use; 

(iii) one or mof e outlet odfices through wbdch fluid is ejected fiom the 

* • 

. noz2le aixaug^aient duimg Tisse; m 



(iv) an internal fluid flow passageway which canneots said inlet to 
fiaid one or mwe outlet odfices; 

wherem i^d fluicL flow passageway further comprises an mtemal 
10 ' fi^qpanslgn chamber, said cfaaoibor having oud or more inl<^ orifices axranged 
such that the fluid accessing the chambn is directed towards an intemai wall of 
-the chamber^ and an outlet orifice itarou^ which fluid may exit die dbamher- 

It is especdaUy unportant that the fluid entedng the mansion chamber is 

» 9 

directed to an interoal wall of the chamh^, tSiSiex Hassi towards an <mtlet ojiflce 
15 of the chambd. This emtntes that the fluid droplets di:e closed to as much 
disruption as possible witiun the chamber to. atomise the dxoplefs as &r.as 
possible. 

Preferably^ the internal chamber has one ormore inlet orifices and one or 
moxe outlet orifices, said inlet orifices being ancansed in a diverg^t 
20 relationship to one another so that the fluid passmg througji. the internal 
passageway accessed the i^hamber through said two or more mlet orifices along 
two or mosG independent and diveigCTt paths. 

« 

Prefearably» the diiv^eat inlet orijSces direct fluid towacds the inteaoal 

« 

walls and/or comers of the chamber (rather than flxe qpemng of the outlet 
25 orifiice(s)). It is also preferable that the fluid enteruig the chamber is directed 
towards an opposing wall expansion chamber or the comer b^weexx an 
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opposing wall and an adjacent wall of fhe expansion chamber, cathef than the 
same wall that comprises tiie inlet orifice(s), oi: a wall tiiat is directly adjacent to 
such a wall. Alternatively., one or more posts or protrusions may be positioned 
within the chamber to pre/vide internal wall sut&oes whidb the £luid may be 

It is especially prefeii^d that the fluid is directed towaids one or more 
nodnles formed on the interoal walls and/or cmaiecs of the e3q>ansio!n dhamber, 
said nodules bdng configured to cause jurth^ agitatio»/distiirbanc6 to llie flvdd 
stream within the chamber (and hence, further atomise the fluid droplets presetit 



10 in the fluid stream). 

Pj^fetsbly^ the fluid is sprayed, into tibie h 

* 

inlet orijBces. 



\b1 chamber tibrougji the 



20 



In some embodiments the oae or more outlet orifices dli:ect fluid present 
in tiie chamber into a condnuation of the intexnal fluid flow passageway* It is 
IS pref^abLi^ however^ that die chamber is disposed proximate to fhe outlet and 
tlie one ox more outlet orifices of the expansion chamber are also the one or 



re drdet orifices of the nozzle arrangement 



Alternatively^ the mtemal chamber may be provided with tcvo or mote 

* 

inlet orifices disposed in a convergent relationship with respect to one another 
so that the fluid sttieams fbwtng through the inlet orifices iixto the chamber are 
directed towards one another and mix within the chamber. This mixing of fluid 

* 

streams further contributes to the atotnisation of the fluid flowing through the 
nozzle arrangement during use. 

According to a fourth aspect of the present invention^ (here is provided a 
25 nozzle arrangemient adapted to be fitted to an ouflet of a fluid supply and 
gCTierate a spzay of fluid dispensed ftom said fluid supp^b^ dudng use, said 
nozzle aiixang^m^t having a body which comprises: 
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(i) actuator means which is adapted, vpao. operafion, to cause fluid to 
flow from said fluid si?)ply into said nozzle axrangemeo^ 

(h) aa ixaet throMigh whis^ fhjM ftom said flidd supp 
nozzle airangemoDit during use; 

5 (iii) one or rngxe outlet orifices through whioh fluid is ejected firom Ihe 

nozzle arrangement during use; and 

(iv) an inteawl lluld flow passageway vrtiich ccuMieots said inlet to 
said one or more ootid: orifices; 

• m 

whwein said internal fluid flow passageway comprises a first orifice- 
10 defining partloa and a flap having a second orifice-defining portion* said fl^ 
being configuted to be displaced by Hie flow . of .fluid thiouBJi Hw internal 
passageway during aise fi»mi a first poatiott, in vifldch said flap 

axiangement is net inuse and wherda the first and second orifioe- 
definiaig portions are disposed apart firom one another, to a second position, in 
15 ^ich said first and second orifico^lefining portions are di^ 

one ano&fir and togethsir define an orifice thoi^ vrbich the fluid passuig 
thcoogh the nozzle aosiogcaiifiiit rniis^ 

The pans of a nozzle areangemeiit most likely to become clogged wi^ 
matter during ijse are «ie narrow/constricted portions, such as hitemal or 

20 .external orifices. For tins reasoft, the provision of an orifice defined by two (or 
more) orifiCfr4efinms poJiiOTS, at. least one of which is provided on a moveable 
flap so that it is in its orifice^leflning position when the nozzle arrangement is 
in lise (i.e. wlien fluid hi flowing through the nozzle airaBgera^). but can 
move away when the noszlc arrangwxxeni is not in nse to provide a means by 

25 whidi any matter that has bebome lodged at the orifice cau.be dislodged. In 
effect, the orifices are selir-cleBning and the build up of residue at flie orifices of 
a nozzld arrangement is <iramatlcally reduced. 
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Preferably, the first orifice-defining portion is a portion of the. body of 
ttie nozzle arcangesmexit ^vhioti defines the intexiaal fluid flow passageway. 
Preferably, Hie first otifice-dejSnins portioa is in fhd form of axec^ or internal 
wall, wMdtL is adapts to recdlve the second ori£[ce>-de£mixig portion of llie fLq> 
when it is displaced into the second *'ozifi.ce-fon]aing'' position. Hie flap may 
be connected to the side of tlis fluid flow passageway or, more preferably,, it 
tnay be positioned v^thin a recess of the chamber wall. 

The flap may be coimected to the body by a resilient mounting which 

ft 

pezmits the flap to move from the first position to the second '''orifice-'defiiung"' 
position by the pressure of fltiid flowing through the internal pa^&ageway. 
Once Ibe finid flow ceases, the resilient mounting causes the flap to xehim to 
the first position^ thereby dislodgmg any residue that may have become lodged 
in the orifice. More pre£2dcably, die flap is iteelf resiliently defomiable and is 
caused to bend jBbom the first position to the seccmd positioin by (he flow of fluid 
through the nozzle axrangeKnent, and then retupi to the first position once the 
fluid flow ceases. 



The second orifice-defining portion of the fldp is piefei;ably a freely 
nwveable end of the flap. Alternatively, fine second odfice-defimng portion 
may be a semi-droular or otherwise shaped cut-out portion whicdi, together 
20 with the first orifice-defiidng portion fomxs the orifice when the flap abuts the 
first odfice-definlng poztioni 

ft ft 

ft 

Tbe orific^defining portions may define more than one orifice. 

ft 

Furthetmore^ the orifice> once formed, may be positioned upstream from an 
expansion cibanober so as to form an orifice through which fluid can be sprayed 

25 into the chamber. 

* * 

The si2;e of the orifice may vazy dependhig on the pr^ute tvidi which 
the fluid is force througii. For example, at hi^ pressures the oriflce may be 
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small because Hie flap is ingpd into close contact with first orffice-defining 
portion of the body. At jwduced pcessuws, howifevet, flie lesilience of ihe flap 
vm cause it to be fbtf&er displaced from &e first arificfr4efinmg poctioa of the 

body. , ■ ' 
5 The orificeCs) defined by the flap may be of any sh^e, for example 

« 

circular, square^ obl(«)g etc. 

According to a fifto aspect of tiie present inventian there is. provided a 
nozde atiangement adapted to be fitted to an outlet of a fluid supply arid 
generate a sp«^ of fluid di^exised fioiro s«dd fluid supply during use, said 

m 

10 nozzle acranjgemeiPit hamng a t>ody which comprises: 

CO a«oator means which badiqpite^ upon opaiati 

flow from said fluid siiqpply and through said nozzle mms^nasaaA; 

(iO an i*>iet Ihrongli -which jEhrid &om said fluid si^Iy accesses, flie 

* • 

tiozzle fflTangement during use; 

■ 

15 (iu) oneorm<M»opflet(ni&ces1faiDU^Mindiflmdisq 

nozzle axrai^ement dndng use; and 

i 

* 

(iv) an intecnal fluid flow passageway v*icii connects said hdet to 

m 

daid one or more outlet oriiices; 

to 

wher^ a flow control medhanism is disposed in said passageway, said 
20 flow ooHttol mfijdiamsm cwnpifeing a flap which is resilientiy defotmable so 
that it can be displaced f torn a first position in which the passagew^ is fiiUy 
open to a seco»d positicn in which ihe flap extends into and constricts the 
passageway in response to the pressure of the fluid flowing through passageway 
during use, and return to the first position wh«i the actuatlan ceases and the 

* 

25 nozzle aciaogemeot is not in use. 



• 
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The flap may be configitted so that die eadent of displacemfinl between 
said first and second positions is dfependent on the pressure with v4iich d» fluid 
flows thrown *e nozzle airangemaoL Therefore^ the ex(«Dt to which the 
passageway is constricted depends principally cm die fluid pstessare, i.e. as ^ 
piessuie reduces, liie displacement of ihc flap is less and, as a ccmsequeac©, Uie 
constriction of the passageway is less so that die fluid flow remains, 
-.substantially the same as whentiie pressure is higher and the fl^ constricts the 
passageway to a greater extent. 



10 



15 



20 



25 



Ahemativcly, the fl.^ may be .configured to displace to its fullest excart 
c>nce a predetenniied milium toef^Dld pressure is ejcceeded. For example, 
the Hap conld be configured so that places feUy at pressures above IJf bais. 
.Th«ef<»e. vidien an 8«ros.>l canister equ^ed widi the noTale arrangement is 
fidl and the pressure genesated is typicalfer between 4 and 7 bars> the fl^ will 
be urged towards second posilioii by the fluid flow *rou^ the passageway 
and thus, 1h6 orifice of the passageway wifl be constricted by the fl^. 
However, as the pressure in &e a«osol canister reduces mth use (i.e. as Ihc 
propeUant becomes deleted), the flap will leuim to die first position when the 
pressure ftlls below 1.5 baa. This will cause Ae passageway , to op« and thus, 
increase fee flwd flow a;; lower pressittes. This ^qnoach is anticipated to 
enable the fluid flow to be maintained within 25% throug^ioutto lifetime of 
the aecosol caxustar. 

The fla.p preferably extaids verticaUy wilhin *e passagew^» although it 

ft 

niay also extend horizontally. 



In an altemative embodiment, ^e flap is displaced mto a tapered recess 
and the gap between the <«d of the received hx die recess and ihe wall of 
the recess defines the apeiituredirou^ which fluid may flow, A high pressures 

urges the flap further mto die tapered recess where the gap between the and 
the tapered recess wall is smallest, y^ereas the size of the gap increases as the 
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pressure reduces and ftie pssilience of the flap causes it to be urged away, from 
the tapped recess back towards flae &st positioa. This results in a larger gap 
between the recess and the end of the flap being provided at lower pressures 
and thus, exmbles the voluoae of fluid « flow ibrou^ the passageway to be 
5 DTaintained withm the desired rauges and also bo virtually mdependeat from 
pressure changes that may occur. 

The fbUowing general remarks are applicable to all of the 

ft 

aforementioned aspect of tbte present invention. 

* 

Tbe fluid supply iw be my $inlable ftmd supply to which a nozzle 
10 atrang^neot is usually attached. la most cases the ifJuid supply will be 

• * 

container^ such as presi^adb^ed hand-held aerosol canister. 

The Bozzle axrangements of tb» pEeseot iaventioa are preferably fanned 
£:omplastio* 

It is also piefeiab}e ihat the body of die nozzde anrangeaneaots of the 
15 pieseaot ifxvealion is composed of at least two iiiteKM»uieoted parts. Eacb part 
pzej^ably has ao abudneot sucfisce, >niuch mpy be farougjht into ocHXtact with 
<me another to fom 1h© fioml nozzle aI^a^geTOent assem^ One or more of the 

* 

abutment surfaces pceferabfy comprise grooves and recesses &mied thcxeon 
which, when the sur&ces aie brought into contact, define die flhiid flow 

20 passageway (includiDg anj^ dbambcxs positioned along its length), as weii.as the 
outlet and, optlooally, the inlet. Preferably, a seal is provided between the 
abutment soc&oes, \ii^ch prevents fluid passing through dte nozzle 
arrangement fix>in lealdog out between the abutment su^ Uris 
construction is prefeacred tiecause it can be raanufectured very c&eaply and witii 

25 a hi^ degree of precisiOTi. fo addition, the ccoRsdtuent parts of the body nmy be 
ponn^uently fixed tog^her to form ihe final, ass^nbled nozzle airangetneol: or, 

« 

alternatively, the parts may remam separable so flaat fluid flow passageway may 

ft 

ft 
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be opened and e^qposed fiK cleaning.- Most jtrefecably, the nozzle artangemfflit 
is foimed of two parts iutercoDneoted by a hin^ so as to enable fbe respective 
parts to be niched toweaa^ or away fiom each other to enable deaning to be 
effected. 

* 

5 Nozzle aixaDgemextts of this construction are described fiiiHier in WO 

01/89958 and WO 97/31841, the ^nfire contents of whidi .are inooipoxated 
herein by reference- 

* 

■ 

The actuotcHT ine^ may be any suitable actuator means Ibat is capable 
of initiating fl» flow of flj^ridlhroughlhe nozzle arrangan^ Various means 
10 are well kno-vm in the art. Foe cstample, noaale arcangpmenls fitted to 

depressed 90 as to engage and open tiie outlet valve of the camster and therelry 
pennit the flwd stored Hissxia to be dupensed &n>u^ Ibe nozzle anai^enient . 

« 

In addition, pump and tdgger nozzle anrangemeats are widely available as a 
15 means tx dispenang fluiiJs fifMa noa-pressudsed ccMxtuners. In these caaes, 
the operotian of Hie pumfi or trigger g^neftates tiie pressure, which causes ihe 
fluid fiom^ ocsatainearto be dispensed through die nozzle airai^^^acit. 

■ 

How Ihe invention imy be put into practice will now be diBsqdbed in 
moxe detail in cefetence to the fbllovraog Figures, in wMcb: 

20 Figure 1 A is a, cross-sectional view, in dia£|:an3i»aiic foim, taken in a 

vertical plane through the fluid flow passa^way of a nozzle arrangemait 

according to the first and second aspects ofthe presej^t invention; 

Figure IB is a fbrfher cross-secdonal view, in diagrannnatic fonn, taken 
in a vertical plane through the fluid flow pass^g&way of an altsnative nozzle 
25 arrangcanent according to die first and second aspects ofthe present hxvenlion; 
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Figure 2 is a cross-^otioQal view taken in a hodzootal plane tfarougti a 
nozzle airang€smeixt according to the third aspect of the present invention 
showing a portion of the fl?jid flow passageway up stream firom Ihe outlet; 

Figure 3 A is a crosH-secticxaa! view taken in a vertical plane through the 
5 fluid ftovi^ passageway of a. nozzle axrangement according to the fonrfli and fifth 

• • • 

' a^ect^ of the present invention, in diagranunatic &xin; 

« 

Figure 3B is PToss-sectional view taken dong line X • 

* ■ 

In the following description of the figures, like reference -numerals are 
. u&ed to denote like or Gon:esponding parts in different fig^ 

10 Figure 1 ahows thq fluid flow passa^way lOI^, the outlet 1Q2 and (he 

« 

inlet 103, defined by the body of a nozzle arrangement accoording to the first 
and second aspects of the inreseot uivexition. . For the purpose of iilustcation, 

* 

only the fluid flow passageway, inlet and outlet are shown. 

The nozzle airangcment incorporating the fluid flow passageway shown 
15 in Figure 1 is composed of two separate parts^ namely a base part aud an upper 
part The base part is adapted to be fitted to an outlet of a fluid supply, such aa 
a i^sudsed aierosol can:ister> and has an u^per abutm^ sui&ce ^Ktending 
generally along the plane of the line 104 shown in Figure lA. Fitted to the base 
is the upper part, which provides a corresponding abutment surf^ that 
20- contacts the abutment surface of the base to form the final;, assembled nozzle 
arrangement. Each of the abutment sur^ices have grooves and/or recesses 
formed thereon which alig^ when the abutment surfaces are contacted together 
to define an elon^te pprtion of the fluid flow passageway 101a as well as the 
outlet 102, as shown in Figore 1A« In addition, the base also defines an inlet 
25 portion 101b of the passageway 101. 
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■ 

The elongate portion 101a has an inlet end 1 OS and an outlet end 106. . 
The entir© elongate poidQa is cjarciilw in cxoss-sectLon. During use, fluid is 
caused to access the noxzLo arrangement durough the inlet 103» and flow 

« 

through tiie mlet pprlion lOlb of the fltiid flow passageway into the inlet end 
5. 105 of the elongate portioEi 101a, The fluid then continues through the elongate 
portion towwds the outlet end 106 of the elongate portion where it is ejected 
fiom the nozzle airangemmt thiou^ the outlet 102. It shall of course be 
appreciated ihat the fluid is caused to How by the opeacation of an actuator (not 
shown). 

10 Fluid is imxodnced into the inlet end 105 taDgeoiliaUy. In otiier words, 

' the fluid stream is dix&xted. along a tangent of the caross-scction of the nodct end, 
Le. along a straight path i«4iich dissects the circular cross-section. This causes 
the fluid to is^act on &e circalaT side wall of the inlet end and thus is caused to 
rotate 1^ swlii Isy the cun^ature of the wall, lliis includes a rotational. swirl to 

15 the fluid stream as is passes along ifae elongate portion 101a towards the outleL 

■ 

The fluid flow, passageway 101 shown in Piguxe lA additionally 
oompiises an intenial citacdia&c 106 disposed along iis loigth. The chamber has • 
a constricted inlet 107 througji ^ch fluid access Ae chamber 106 fiom the 
fluid flow passageway 101, and a constricted outlet 108, thiough which fluid 

20 esdts the chamber and is ]»tmned to the fluid flow passageway 101 to continue 
its passage towaxds the oiatlet 102. As shown in Figure lA. tbe side walls of 
the fluid flow passagewffjr.preferably taper towards the constricted jnlet 107 and. 
away fiom the oudet 108, effectively defimng a bore hi tibe forai of a truncated 
cone, as shown by portions 109 and 1 10 of Ihe fluid flow passageway 

25 respectively. The provision of ihis airang«mait geatly entrances the break-up 
of the fluid droplete, espeaally with viscous soludons. 

Figure IB shows m aUemative embodiment, which is identical to the 
cmbodhnents shown hi Figure lA, except that ihe constricted inlet 107 and 
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constricted otrtiet 10? to tt© internal chamber 106 vrihich axe eloogated relative 
to the inlet 107 and ouflet 108 shown in Figure lA. Hie provision of elongate 
constricted inlets and outilets piovides die same effect on the bieak-iq) of ilmd 
dcoplets as embodimeat ^own in Figure lA. 

5 . Figure Z shows a ctoss-sectioa taken in a horizoiital plane fhrough aa * 

einbodiment according to ihe tiwrd aspect o£ flie present inveniioik. In Figure 2 
cttily the oudet portiOEL of the xxozzle airangemeat is shown, but it shall he 
appreciated tha* ths nosBde axnu^emsit ad(&iona]^ oomcprises an inlet throogli 
wMdi fluid access^ tite Quid flow passageway 101 and travels towante the 
10 ouH^ 102. The nozzle anangeoiMit Is ftuxned from a base part and an upper 

• » • • 

part, with tibie fluid flow passageway 101 .and tiie outlet (;ffifices 102 formed 
betvsreen the aibotmeiit sut&uKs offhe iqiper and lower parts, 

ia refereaoQ to Figure 1 A. 

• • • » ■ 

During use. the fltrid flow passageway 101 feeds fluid into a first 
15 cttamber 201 Iforou^ a oonsteioted inlet 202. "niis causes the fluid to be 
sprayed into the first expansion chamber* FJlwd passing through ihc first 
eJ^ansion cSiamber tcavels aloi!»g a series of divergent orifices 2a5» whidi foim 
tUvergent inlc* (»ifices to a second eocpansion chamber 204* The second 
e?qpattsion chamber is provided with . 
20 fluid is ejected from tiEie second chamber and the nozzle aiTangeEoent An 
"nxxportanl feature of this embodiment resides in the divergiBiit iidet orifices 
being arranged so that fluid entering tiie second chamber is diwioted against the 
opposing waU 206, or a oomer batweea an opposing wall 206 and an adjacent 
wall 207, rather than dircctiy towards the oixtLet odfices 102. The consequence 
25 of this arrangement is ihat fluid is caused to impact on the opposing wall and/or 
the comer between an opposing wall and the adjacent wall and thereby causes 
the disruptito of the fluid stream and fbarther atomises life droplets containsd 
' Iherein. 

* 

* 
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* Figure 3A shows an embodiment of a nozzle arrangement accordins to 
both tite fonrfti and jaftbi aspects of the pfesent invention. The nozzle 

V 

anangemeait is fonned from a base part 350 and an upptar part 351, as 
previously described in xoi»arM)iCe to Figure 1 A. In this embodimeol, hawev&t, 
5* the flmd flow passagewa}' 101 comprises a dhambel^ 301 which comprises an 
• upBtanding fl^ 302 mounted theiein. The flap has an orifice defining end 
• poxtion iwMch, togetiiex vwfli flie orificc-dBfiimig pattion of the bo^, defines an 
iHiemal orifice 305. The flap 302 is configured to be lesiliaitly defimned by 
the flow of fluid through fbt nozzle accangement during use ftoro the first 

■ • 

9 

10 poMtion (not shown), whereby the orifice defining portion 303 of the flap is 
displaced ftom the orifice defining portion 304 of 1hc body, to a second 
position, whereby the orifice-defining pardtms of the f^p and body, 303 and 
304 respectively* are disposed proximate to one amothear, as shown in Figure 
3A, and togetibL^ defiooe sea. int^cnal orifice 305 tbrongh which fluid must pass 

15 during xl^. 

■ 

Figure 33 shows a cross-sectional view taken along liae X-X of Figure 
3 A. In this figure flie upper part 351 and the base part 350 citn be clearly seen, 
•me upstanding flap 302 lias as its orifice-defining portion a cut away portion 
313. The lower edge of cu^away portion 313 focms the ozifice 305 tfaFOUg^ 

m 

20. which fluid exiting the ofcuambar 301 must pass. 

It shall of course-be ^qweciated that once the flow of fluid ceases 
through the nozzJe arcangeirient, the iflap retunM to the first poaifion by virtue of 
its inherent resilience. This causes any residue that may have built iqj at die 
internal orifice to become dislodged. 

■ * 

25 In addition, the embodiment shown in Figure 3A and 3B is also an 

« 

embodiment which con^jises a flow control mechanism acoordmg to the fifih 
aspect of the present inveation. Specifically, the flap 302 can be configured so 
th^ it only moves fiom the first position to the second position at a 
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pr(5dBtenninfid pressure. Tbus, a constcicted intetiua oaSfxt 305 is formed, 
which restricts the flow of fluid, at pressures aibovB liiB predeteimiDied 

minimum, and, when ftie pressure fills below the predeteimined minimum^ the 

fl^ retntns to Hie Stat positwa in which the portions 303 and 304 are displaced 
ftom one another, ftussxSbi cwating a wider path thtough which the fluid wn 

flow. This serves to mdataia the fltw rates within a langje of appcojdmiately 

25%. 
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